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(54) WATER BORNE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water borne compsn. with an excellent storing 
stability and coating hardness, and furnishing the coating further with an excellent water 
resistance, water repellency, stain resistance, flexibility and adhesion to a substrate. 
SOLUTION: This compsn. is prepd. by dissolving or dispersing, into an aq, dispersion of a 
polymer, a silicone copolymer comprising, as monomeric units, an alkoxysilyl group-containing 
radically polymerizable monomer, a carboxyl group-containing radically polymerizable monomer, 
a silicone macromonomer having one or two vinyl polymerizable groups at one or both of 
molecular terminals, and optionally a radically polymerizable monomer copolymerizable with any 
of the above monomers wherein by a part or the whole of the carboxyl group in the copolymer 
is neutralized. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In aqueous dispersion of a polymer, (A) (B) alkoxy-silyl-groups content radical 
polymerization nature monomer, It is a copolymer which makes the monomer concerned and a 
copolymerizable radical polymerization nature monomer a carboxyl group content radical 
polymerization nature monomer, a piece end, or both ends with a composition monomeric unit [ a 
silicone macro monomer and if needed ] of having a vinyl polymerization nature group, An 
aqueous composition which a silicone copolymer in which it comes to neutralize a part or all of a 
carboxyl group of the copolymer concerned dissolves or distributes. 

[Claim 2] An ingredient (A) Acrylic ester (meta), The aqueous composition according to claim 1 



which is the aqueous dispersion of an acrylic silicon copolymer produced by carrying out micro 
suspension polymerization of these monomers and the copolymerizable radical polymerization 
nature monomer in an aquosity medium an alkoxy-silyl-groups content radical polymerization 
nature monomer and if needed (meta). 

[Claim 3]An ingredient a content ratio of an alkoxy-silyl-groups content radical polymerization 
nature monomeric unit (B) 2 to 40 % of the weight, A content ratio of a carboxyl group content 
radical polymerization nature monomeric unit 2 to 30 % of the weight, An aqueous composition 
given in either claim 1 which is a silicone copolymer which makes a content ratio of 2 to 50 % of 
the weight, and a copolymerizable radical polymerization nature monomeric unit 0 to 60 % of the 
weight for a content ratio of a silicone macro monomer unit which has a vinyl polymerization 
nature group in a piece end or both ends, or claim 2. 

[Claim 4](A) The aqueous composition according to any one of claims 1 to 3 whose silicone 
copolymer of the (B) ingredient a polymer of the (A) ingredient is 70 - 99 weight section on the 
basis of the total quantity of a polymer of an ingredient, and a silicone copolymer of the (B) 
ingredient, and is 30 - 1 weight section. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the aqueous composition which can improve the 
water resisting property in the aqueous dispersion of a polymer, especially the aqueous 
dispersion of an acrylic silicon copolymer which has the alkoxy silyl groups and/or the silanol 
group of cross-linking in a chain (meta), water repellence, drying property, a mold-release 
characteristic, resistance to contamination, etc. the coat formed from the constituent of this 
invention — silicone — excelling in a water resisting property, water repellence, drying property, 
resistance to contamination, etc., since it has a rich paint film surface — a paint, a coating 
agent, the binder for fiber nonwoven fabrics, and rust-proofer equal width — it can use for a 
large use and the object for prizes may be carried out by these technical fields. 
[0002] 

[Description of the Prior Art]Gonventionally, the hardenability copolymer which has a hydrolytic 
silyl group represented by alkoxy silyl groups is used widely by uses, such as adhesives, a sealing 
material, a paint, and a coating agent. However, in these use fields, in order to avoid the 
hazardous property and the environmental pollution by vaporization of an organic solvent to a 
human body, the material of the drainage system which does not use an organic solvent is called 
for, and examination of the versatility of the formation of an aquosity emulsion is made also 
about the hardenability copolymer which has alkoxy silyl groups. However, since the hardenability 
copolymer which has alkoxy silyl groups is provided with the character to construct a bridge 
while the alkoxy silyl groups hydrolyzes, it is not easy to obtain in the state of a stable aquosity 
emulsion. 



[0003] 

[Problem(s) to be Solved by the Invention]This invention persons use as an aqueous emulsion 
the monomer containing an oil-soluble initiator as what solves the above-mentioned problem, 
The method of supplying to underwater [ which heated this ], and the hardenability copolymer 
obtained using what is called micro suspension polymerization have found out excelling in 
stability and cross-linking (JP,7-149840,A). However, the coat formed from the hardenability 
copolymer concerned had a case where adhesion [ as opposed to a water resisting property, 
water repellence, resistance to contamination, flexibility, and a substrate in the coat ] ran short 
by operation of the alkoxy silyl groups which has ordinary temperature cross-linking although it 
has the physical properties which were excellent in hardness being high etc. This invention 
persons are excellent in storage stability and the hardness of a coat, and also in order that the 
coat might find out further the aqueous composition which is excellent in a water resisting 
property, water repellence. resistance to contamination, flexibility, and the adhesion over a 
substrate, they inquired wholeheartedly. 
[0004] 

[Means for Solving the Problem]As a result of repeating various researches, in order to solve an 
aforementioned problem, this invention persons found out that a constituent which blended with 
aqueous dispersion of a polymer a specific water-soluble or water-dispersion copolymer 
manufactured from a silicone macro monomer could solve an aforementioned problem, and 
completed this invention. Hereafter, this invention is explained in detail. In this specification, an 
acrylic polymer or an methacrylic system polymer is called acrylic (meta) polymer, An acrylic 
silicon copolymer or an methacrylic silicon copolymer is called acrylic (meta) silicon copolymer, 
acrylic ester or methacrylic acid ester is called acrylic ester (meta), and acrylic acid or 
methacrylic acid is called acrylic acid (meta). 
[0005] 

[Embodiment of the Invention]0 The aqueous dispersion of the polymer which is the (A) 
ingredient of aqueous dispersion this invention of a polymer, the acrylic polymer which it is 
usable in various things, and an acrylic (meta-) polymer, a fluorine system polymer, a vinyl 
acetate system polymer, an epoxy system polymer, etc. are mentioned as a polymer, and is a 
polymer of acrylic ester (meta-) (meta-) — it is desirable, 

[0006](Meta) As acrylic ester, methyl acrylate (meta), (Meta) Ethyl acrylate, acrylic acid (meta) 
n-butyl, acrylic acid (meta) cyclohexyl, (Meta) Alkyl acrylate, such as 2-ethylhexyl acrylate, 
acrylic acid (meta) lauryl, and (meta) acrylic acid stearyl (meta), (Meta) Acrylic acid (meta) 
hydroxyalkyl, such as acrylic acid 2-hydroxyethyl and (meta) 2-hydroxypropyl acrylate, (Meta) 
Acrylic acid perfluoroalkyl, glycidyl (meta) acrylate, polyalkylene glycol mono- (meta) acrylate, 
polycaprolactone mono- (meta) acrylate, and (meta) acrylic acid N and N-diethylaminoethyl etc. 
are mentioned. 

[0007]The acrylic acid hydroxyalkyl in which the alkyl acrylate in which a carbon number has an 
alkyl group of 1-8 (meta), and a carbon number have an alkylene group of 2-3 in that it excels in 
the film properties of the polymer obtained also in these (meta) acrylic ester (meta) is preferred. 
[0008](Meta) The still more desirable thing also in the aqueous dispersion of an acrylic polymer, 
(Meta) It is the aqueous dispersion of the acrylic silicon copolymer produced by polymerizing in 
an aquosity medium in these monomers and a copolymerizable radical polymerization nature 
monomer acrylic ester, an alkoxy-silyl-groups content radical polymerization nature monomer, 
and if needed (meta). (Meta) According to the acrylic silicon copolymer, by the alkoxy silyl 
groups, it has cross-linking in a coat and a coat is excellent in physical properties, like hardness 
is high. 

[0009](Meta) As an alkoxy-silyl-groups content radical polymerization nature monomer 
(henceforth a silyl system monomer) which constitutes an acrylic silicon copolymer, the 
compound shown with a following formula (1) is mentioned. 
[0010] 
[Formula 1] 



CR 1 ) a 
[ 

X 3 -*- S i - R 2 ♦ • • - (1) 



[001 1](An alkoxy group or a halogen atom, and a of the hydrocarbon group of the monovalence 
which is chosen from the alkyl group, aryl group, and aralkyl group of the carbon numbers 1-10 

as for R 1 , and R 2 are the integers to 0-2 a radical polymerization nature group and X among a 

formula.) when X and R^ which are combined with Si are two or more pieces, respectively, they 
may be bases which are different even if it is the same basis. 

In R 1 , a phenyl group etc. are mentioned as an aryl group and benzyl etc. are mentioned as an 

aralkyl group. As R 1 , an alkyl group of the carbon numbers 1-10 is preferred, as a radical 

polymerization nature group of R 2 , an ethylene nature unsaturation group is preferred and a high 
functional group of radical polymerization nature, such as an acrylyl group (meta-), a styryl 
group, a vinyl ester group, and a vinyl ether group, is more preferred. In X, as an alkoxy group, a 
methoxy group, an ethoxy basis, a propoxy group, a butoxy group, a pentanoxy group, a hexanoxy 
group, etc. are mentioned, and F, CI, Br, and I are mentioned as a halogen atom, As X from 
balance of reactivity and stability, a with a carbon number of four or less alkoxy group is 
preferred- 
COOl 2] As an example of a silyl system monomer, vinyltrimetoxysilane, 
vinylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropylmethyldimethoxysilane, Vinyltriethoxysilane, vinylmethyldiethoxysilane, 
gamma-methacryloxypropyl triethoxysilane, Gamma-methacryloxypropylmethyldiethoxysilane, a 
vinyl tripropoxy silane, a vinylmethyldipropoxysilane, gamma-methacryloxypropyl tripropoxysilane, 
gamma-methacryloxypropyl methyldipropoxysilane, etc. are mentioned. The monomer concerned 
can also use two or more sorts together 

[0013](Meta) An acrylic silicon copolymer may carry out copolymerization of the above- 
mentioned monomer and the monomer of copolymerizable others if needed. In addition, as a 
monomer, acrylic acid (meta), itaconic acid, maleic acid, vinyl acetate, vinyl propionate, styrene, 
alpha-methylstyrene, etc. are mentioned. Although these monomers can also be used alone, two 
or more ingredients are selected so that film properties can generally be balanced. Also in these, 
it is the point of excelling in copolymeric and the physical properties of a coat, and they are 
styrene and (meta) acrylic acid. 

[0014](Meta) In an acrylic silicon copolymer, a desirable content ratio of acrylic ester (meta), It 
is 50 to 90 % of the weight on the basis of the total quantity of a monomer, a desirable content 
ratio of a silyl system monomer is 0.1 to 30 % of the weight, and it is 2 to 20 % of the weight 
more preferably, in addition a desirable content ratio of a monomer is 0 to 30 % of the weight. 
(Meta) If it becomes outside of a range whose content ratio of acrylic ester is 50 to 90 % of the 
weight, the weatherability of a coat, intensity, heat resistance, etc. may fall. If the cross-linking 
of a constituent may become low at less than 0.1 % of the weight and a content ratio of a silyl 
system monomer exceeds 30 % of the weight, a coat may become weak and adhesion may also 
fall. 

[0015](Meta) Aqueous dispersion of an acrylic silicon copolymer uses said monomer, and it 
should just be obtained by carrying out the radical polymerization of it by various methods, such 
as an emulsion polymerization, a distributed polymerization, and suspension polymerization. 
(Meta) As particle diameter of aqueous dispersion of an acrylic silicon copolymer, 0.02-1,0 
micrometer is preferred. What is obtained by micro suspension polymerization which is a kind of 
suspension polymerization in that a copolymer obtained becomes what has uniform monomer 
composition also in these polymerization methods is preferred. 

[001 6] Micro suspension polymerization is the method of distributing the mixture concerned in an 
aquosity medium with a dispersion device etc. which have high shearing energy, manufacturing an 
aqueous emulsion, adding in an aquosity medium which had the aqueous emulsion concerned 
heated, and polymerizing said monomer, after dissolving an oil-soluble radical polymerization 
initiator in a monomeric mixture. Although this method is suspension polymerization, a point that 



a dispersing element of grain size (submicron level) of the usual emulsion-polymerization **** is 
obtained easily has the feature, and it is called micro suspension polymerization or a micro 
suspension polymerization in a meaning of suspension polymerization of micron size. 
[0017]What is necessary is just to use a peroxide system and an azo initiator which are used by 
the usual radical polymerization as an oihsoluble radical polymerization initiator. For example, 
when using a micro suspension polymerization method which is the desirable polymerizing 
method, solubility to 20 ** water is 10 or less % of the weight, and an oil-soluble radical initiator 
dissolved in a monomeric mixture at reaction temperature is used. Specifically 2,2 - 
azobisisobutyronitrile, 2, and 2-azobis 2,4-dimethylvaleronitrile, Azo initiators, such as 1-azobis 
1-cyclohexanecarbonitrile and dimethyl-2,2'-azobisisobutyrate, Organic peroxide, such as lauroyl 
peroxide, benzoyl peroxide, JIKUMIRU peroxide, and cyclohexanone peroxide di-n-propyl peroxy 
dicarbo NETO and t-butylperoxy perpivalate, is used preferably. The desirable amount of radical 
initiator used is 0.05 to 5 % of the weight, and is 0.1 to 3 % of the weight still more preferably. At 
less than 0.05 % of the weight, since a monomer remains, if a bad smell poses a problem and 
exceeds 5 % of the weight, a rate of polymerization will be too large and exothermic control will 
become difficult. 

[0018](Meta) Although various surface-active agents used widely in the usual emulsion 
polymerization, such as an anionic system, the Nonion system, and a cation system, can be used 
in manufacture of aqueous dispersion of an acrylic silicon copolymer, Since an advanced water 
resisting property and weatherability can be given to a cured film of a constituent, it is preferred 
to use a surface-active agent (henceforth a polymerization nature surface-active agent) which 
has a radical polymerization nature group. An example of representation of a polymerization 
nature surface-active agent is a compound which has an unsaturated double bond and a 
hydrophilic portion of radical polymerization nature in intramolecular, and an anionic or cationic 
surface-active agent containing a polyoxyalkylene group expressed with a following general 
formula (2) as a desirable thing and an ionicity dissociable group is mentioned, 
[0019] 

[Formula 2]Z-(AO) n -Y (2) 

[0020](The organic group and AO in which Z has a radical polymerization nature double bond 
show an oxyalkylene group among a formula, n shows two or more integers, and Y shows an ionic 
dissociation nature group.) 

[0021]Desirable Z in said general formula (2) is the organic group with which a hydrophobic 
radical and radical polymerization nature double bonds, such as an aromatic hydrocarbon group, 
an alkylation aromatic hydrocarbon group, a higher alkyl group, or an alicyclic hydrocarbon group, 
were combined. As a radical polymerization nature double bond in Z, an allyl group (meta), a 
propenyl group, or a butenyl group is preferred. 

[0022]The desirable ionicity of a polymerization nature surface-active agent in this invention has 
a preferred salt which is an anion, therefore could be combined by the basis (AO) n and an 
anionic basis as Y and in which a cation carried out the ionic bond to the anionic basis 
concerned. As an example of desirable Y, -S0 3 Na, -S0 3 NH 4 , - COONa, -COONH 4 , -P0 3 Na 2 , - 

P0 3 (NH 4 ) 2 , etc. are mentioned, and they are -S0 3 Na or -S0 3 NH 4 still more preferably, n in the 

basis (AO) n is two or more integers. When n is 1, alkoxy silyl groups in a silyl system monomer 
becomes unstable, and it becomes easy to decompose it. As desirable n t it is 300 or less and is 
5-50 still more preferably. When n is less than five, the stability of alkoxy silyl groups in a silyl 
system monomer runs short easily, and a tendency for the physical properties of a coat formed 
from a hardenability emulsion which will be obtained if n exceeds 300 on the other hand to fall 
may be shown. As the unit A, i.e., an alkylene group, in the basis (AO) n, ethylene or a propylene 
group is preferred. 

[0023]As an example of a polymerization nature surface-active agent shown by a formula (2), a 
compound etc. which are expressed with following formula (3) - (5), for example are mentioned. 
In a formula (3) and (4), straight chain shape or a branched state alkyl group of the carbon 

numbers 6-18 is preferred as R 3 and R 4 . In a formula (5), R 5 is a hydrogen atom or a methyl 

group, and its alkyl group of the carbon numbers 8-24 is preferred as R 6 . In formula (3) - (5), A 1 , 



A 2 , and A 3 show an alkylene group, and n is two or more integers also in which compound. In 
formula (3) - (5), Y 1 , Y 2 , and Y 3 can show an ionic dissociation nature group, and can mention 
the same thing as Y as the example. 
[0024] 
[Formula 3] 

CH = C H CH 3 
R 3 j 



( A 1 O ) h Y 1 • • • • ( 3 ) 




[0025] 
[Formula 4] 

R 4 CH 2 OCH ! CH = CH ! 

-0(CH B CHO) (A e O) n Y 1 ...-(4) 

[0026] 
[Formula 5] 

R 3 
I 

CH s OCH a -C = CH B 
I 

CHO (A s O) n Y* •••■(5) 
I 

C H z O R * 

[0027]Aqualon which the desirable thing of these polymerization nature surface-active agent is 
marketed, for example, is expressed with a following formula (6) [Dai-Ichi Kogyo Seiyaku Co., Ltd. 
make] And the ADEKA rear LEAP expressed with a formula (7) [Asahi Denka Kogyo K.K. make] 
There is **. n in which Aqualon HS05, the HS10, and the HS20 are [ in / respectively / a 
formula (6) ] the degrees of condensation of a polyoxyethylene group is a thing of 5, 10, and 20, 
and n of ADEKA rear LEAP SE-10N is a compound of 10 in a formula (7). 
[0028] 
[Formula 6] 

H = C H C H 3 

C, Hi,-(OV- ° (C 2 H40) * S O 3 N H 4 

• • - ( 6 ) 

[0029]ln R 3 , in a formula (3), a nonyl group and A are [ ethylene and Y of the compound of a 
formula (6) ] the examples of SOgNH 4 . 

[0030] 
[Formula 7] 

CH:OCH 2 CH = CH! 



H i 9 — (( ) )— O (CHaCHO) (C 2 H 4 0) ft S0 3 NH 4 

• • • C 7 ) 

[0031]In R 4 , in a formula (4), a nonyl group and A are [ ethylene and Y of the compound of a 
formula (7) ] the examples of S0 3 NH 4 . 

[0032]The desirable amount of the surface-active agent used is 0.2 to 20 % of the weight, and is 
0,2 to 10 % of the weight more preferably. At less than 0.2 % of the weight, the dispersion 
stability at the time of a polymerization may fall, and when 20 % of the weight is exceeded, the 



water resisting property of a cured film may fall. 

[0033]The typical manufacturing process at the time of manufacturing an acrylic (meta) silicon 
copolymer by micro suspension polymerization is explained below. Emulsification dispersion of 
the monomeric mixture is first carried out into an aquosity medium, and mean particle diameter 
prepares a 0.02-10-rnicrometer pre emulsion. Usually, emulsification dispersion of the mixture of 
a monomer component and an oil-soluble initiator is carried out to underwater [ in which the 
surface-active agent was dissolved beforehand ]. Although the method in particular of 
emulsification dispersion is not limited, when using the usual revolving homomixer, it is desirable 
to raise an output and to apply high shearing. When a detailed emulsion is not obtained by a 
revolving homomixer independent, after processing by a revolving homomixer, the method of 
carrying out minuteness making of the particle diameter using a high voltage type emulsification 
dispersion machine (homogenizer) and the dispersion machine which has the shearing energy of 
turbine type mixer equal altitudes is recommended. Polymerization operation of the pre emulsion 
obtained by this operation is carried out by the method of supplying a pre emulsion continuously 
or intermittently into the aquosity medium currently heated under stirring. The surface-active 
agent which uses the emulsion stability at the time of a polymerization for preparation of a pre 
emulsion in order to improve may also be prepared into an aquosity medium. 
[0034]A publicly known buffer for pH may be added in order to prevent hydrolysis of alkoxy silyl 
groups in the case of a polymerization. If pH at the time of a polymerization is kept at 7-10 using 
buffers for pH r such as sodium bicarbonate, decomposition of alkoxy silyl groups will be 
prevented, and it becomes the aqueous dispersion of an acrylic (meta) silicon copolymer 
containing alkoxy silyl groups. On the other hand, if it polymerizes without using a buffer for pH, 
an ARUKOKIKISHI silyl group will hydrolyze, and it will change into a silanol group, and will 
become the aqueous dispersion of an acrylic (meta) silicon copolymer containing a silanol group. 
[0035]O A silicone copolymer of the water solubility or water dispersibility of the (B) ingredient 
in silicone copolymer this invention, An alkoxy-silyl-groups content radical polymerization nature 
monomer, a carboxyl group content radical polymerization nature monomer, It is a copolymer 
which makes a silicone macro monomer which has a vinyl polymerization nature group in a piece 
end or both ends and these monomers, and a copolymerizable radical polymerization nature 
monomer a composition monomeric unit, and is a copolymer in which it comes to neutralize a 
part or all of the carboxyl group. 

[0036]It is [ example / of an alkoxy-silyl-groups content radical polymerization nature 
monomer ] usable in the same thing as a silyl system monomer already explained by a paragraph 
of aqueous dispersion of a polymer. 

[0037]As a carboxyl group content radical polymerization nature monomer, acrylic acid (meta), 
itaconic acid, maleic acid, a maleic anhydride, fumaric acid, etc. are mentioned, and acrylic acid 
(meta) is preferred. 

[0038]As a silicone macro monomer which has a vinyl polymerization nature group in a piece end 
or both ends, a thing of 1,000-50,000 has a preferred number average molecular weight. When it 
is hard to reveal character in which a number average molecular weight originates in silicone by 
less than 1,000, such as a water resisting property, and 50,000 is exceeded, reactivity may fall 
and unreacted silicone may remain in a solution of a water-soluble or water-dispersion polymer 
obtained. As silicone skeletal structure of a silicone macro monomer, a poly dialkyl siloxane is 
preferred and especially poly dimethylsiloxane is preferred. As a vinyl polymerization nature 
group of an end, an acrylyl group (meta) and a styryl group are preferred, and especially an 
acrylyl group (meta) is preferred. The silicone macro monomer concerned should just be 
manufactured and obtained by methods (JP,59-78236,A etc.) of using anionic polymerization 
known conventionally, or methods (JP,58-1 67606.A etc.) using a condensation reaction. 
[0039]As these monomers and a copolymerizable radical polymerization nature monomer 
(henceforth a monomer in addition to this), (Meta) Alkyl acrylate, acrylic acid (meta) 2- 
hydroxyalkyl, (Meta) Acrylic acid perfluoroalkyl, glycidyl (meta) acrylate, Polyalkylene glycol 
mono- (meta) acrylate, polycaprolactone mono- (meta) acrylate, (Meta) Acrylic ester (meta), 
vinyl acetate, vinyl propionate, styrene, alpha-methylstyrene, etc., such as an acrylic acid N,N- 
diethylaminoethyl, can be mentioned. (Meta) As alkyl acrylate and acrylic acid (meta) 2- 



hydroxyalkyl, a thing quoted by a paragraph of aqueous dispersion of the aforementioned polymer 
and same thing can be mentioned. In addition, although a monomer can also be used alone, two 
or more ingredients are selected so that film properties can generally be balanced. 
[0040]In addition, alkyl acrylate in which a carbon number has an alkyl group of 1-8 from a point 
of excelling in copolymeric, film properties, etc., also in a monomer (meta), Acrylic acid 
hydroxyalkyl and polyalkylene glycol mono- (meta) acrylate in which styrene and a carbon 
number have an alkylene group of 2-3 (meta) are preferred. Since film properties, such as 
weatherability and intensity of a coat, and heat resistance, can be held to a high level, it is 
preferred that at least 50 copies use acrylic ester (meta) to 100 copies of gross weight of a 
monomer component. 

[0041] As for a content ratio of an alkoxy-silyl-groups content radical polymerization nature 
monomeric unit, in a silicone copolymer, 2 to 40 % of the weight is preferred on the basis of the 
monomer total quantity. When the cross-linking of a constituent may fall at less than 2 % of the 
weight and this rate exceeds 40 % of the weight, a coat may become weak and adhesion may fall. 
As for a content ratio of a carboxyl group content radical polymerization nature monomeric unit, 
2 to 30 % of the weight is preferred on the basis of the monomer total quantity. This rate is 
insufficient for solubility to water of a polymer in less than 2 % of the weight, and uniform 
dispersion liquid are not obtained, but if 30 % of the weight of another side is exceeded, the 
water resisting property of a coat will fall. As for a content ratio of a silicone macro monomer 
unit, 2 to 50 % of the weight is preferred on the basis of the monomer total quantity. If this rate 
cannot give the characteristics resulting from silicone, such as a water resisting property and 
resistance to contamination, to a coat in less than 2 % of the weight and exceeds 50 % of the 
weight, water solubility will fall and it will become easy to dissociate at the time of neutralization. 
In addition, as for a content ratio of a monomeric unit, 0 to 60 % of the weight is preferred on the 
basis of the monomer total quantity. 

[0042]A method of carrying out solution polymerization of the above-mentioned monomer, using 
an organic solvent as a manufacturing method of a silicone copolymer of this invention, and 
neutralizing this is preferred. As an organic solvent, alcohol, such as methanol, ethanol, 
isopropanol, and butanoL Aliphatic hydrocarbon, such as aromatic hydrocarbon, such as acetate 
ester r such as acetone, e-mail ethyl ketone and ketone, such as methyl isobutyl ketone, ethyl 
acetate, propyl acetate, and butyl acetate, toluene, and xylene, hexane, and cyclohexane, etc. are 
mentioned. In these, alcohol, ketone, and acetate ester of 100 ** or less of boiling points are 
preferred, and ethanol, isopropanol, acetone, methyl ethyl ketone, ethyl acetate, etc. can 
specifically mention, 

[0043]The solution polymerization should just follow a publicly known method, and can adopt a 
method of making it react at temperature of 40-150 ** under existence of radical initiators, such 
as an azo compound and organic peroxide, etc. A proper quantity of chain transfer agents, such 
as n-dodecyl mercaptan, mercaptoacetic acid, mercaptoethanol, thiomalic acid, and 
mercaptopropionic acid, may be used if needed. 

[0044]As for a number average molecular weight of a copolymer before neutralization, 1,000- 
50,000 are preferred, and 2,000-30,000 are still more preferred. As for the endurance of a coat, 
less than 1,000 are [ a number average molecular weight of a copolymer before neutralization ] 
insufficient, and if 50,000 is exceeded on the other hand, solution viscosity will become high 
easily too much. A number average molecular weight in this invention is the polystyrene reduced 
molecular weight by gel permeation chromatography. 

[0045]An alkali used for neutralization Ammonia and monomethanol amine, Alkali metal hydroxide, 
such as organic amine compounds, such as dimethylamine, diethylamine, triethylamine, 
triethanolamine, diethylethanolamine, and dimethylethanolamine, and lithium hydroxide, sodium 
hydroxide, and a potassium hydrate, etc. are mentioned. 20-100-mol% of the amount of alkali 
used is desirable to carboxyl radical weight in a front [ neutralization ] copolymer, and is still 
more desirable. [ 40-80-mol% of] Less than [ 20 mol % ], water solubility runs short and it is 
easy to condense at the time of neutralization. In order to improve the storage stability of a 
copolymer, it is preferred to set PH after neutralization as 6-8. 

[0046]A method of adding solution of an alkali to an organic solvent solution of a copolymer 



obtained by said polymerization, and neutralizing to it as concrete neutralization operation, is 
simple. Water solubility or water dispersibility of a polymer of 5 to 40 % of the weight of suitable 
solids concentration is acquired by distilling off obtained solution or a water dispersion of a 
carboxylate content copolymer under decompression of an organic solvent if needed, or adding 
water. As an organic solvent, when using water soluble organic solvents, such as alcohol, it is not 
necessary to necessarily remove an organic solvent. As a silicone copolymer, a water-soluble 
polymer is preferred. 

[0047]O A silicone copolymer dissolves or distributes an aqueous composition of aqueous 
composition this invention in aqueous dispersion of a polymer of the aforementioned (A) 
ingredient. If a polymer and a silicone copolymer carry out comparatively, It is preferred that a 
polymer is 70 to 99 weight section on the basis of the total quantity of a polymer and a silicone 
copolymer, and a silicone copolymer is 30 to 1 weight section, more preferably, a polymer is 80 
to 98 weight section, and silicone copolymers are 20 - the amount part of duplexs. If film 
hardness and weatherability may fall and another side 99 weight section is exceeded when a rate 
of a polymer is less than 70 weight sections, it will become difficult to reveal the characteristic 
resulting from silicone copolymers, such as a water resisting property. As a content ratio in a 
constituent of a polymer and a silicone copolymer, it is preferred as the total quantity of a 
polymer and a silicone copolymer that it is 20 to 70 % of the weight in a constituent. 
[0048]What is necessary is just to mix a polymer and a silicone copolymer of the (A) ingredient 
under existence of an aquosity medium as a manufacturing method of a constituent of this 
invention, A mixing method in particular of both ingredients is not limited, but what is necessary 
is just to mix it by usual methods, such as stirring and shake. Also in these, it is simple to mix 
solution or aquosity dispersion liquid of aqueous dispersion of a polymer and a silicone 
copolymer, and it is preferred. At the times of manufacture of aqueous dispersion of a polymer, 
such as at the time of pre emulsion preparation, etc., a mixed stage may add solution or aqueous 
dispersion of a silicone copolymer, and may mix solution or aqueous dispersion of aqueous 
dispersion of a polymer, and a silicone copolymer. A buffer can be added and pH can also be 
adjusted in order to improve storage stability after mixing. 

[0049]Coating of the constituent of this invention is carried out to a base sheet, and a coat will 
be obtained if moisture is volatilized under ordinary temperature or heating. With weld / 
continuationHzation of a polymer of the (A) ingredient which is the main ingredients, when (A) is 
an acrylic (meta) silicon copolymer, it constructs a bridge and hardens further by the self- 
condensation reaction of alkoxy silyl groups in the copolymer concerned, or a silanol group. 
Under the present circumstances, a silicone copolymer makes a function which the homogeneity 
of a coat is raised, and also a low silicone component of surface energy covers the coat surface, 
and originates in silicone, such as a water resisting property, reveal by filling an imperfect gap of 
weld. When the (A) ingredient is an acrylic (meta) silicon copolymer, the alkoxy silyl groups or 
silanol group carries out self-bridge construction, or crosslinking reaction with a silicone 
copolymer advances, and surface adhesiveness and endurance are given. 
[0050](A) When an ingredient is an acrylic (meta) silicon copolymer, crosslinking reaction 
progresses promptly also at a room temperature, but to promote bridge construction. As a curing 
catalyst, for example Titanate organic compounds, such as isopropylisostearoyl titanate and 
isopropanal PIRUTORI (dioctyl pyrophosphate) titanate, Organic acid catalysts, such as organic 
tin compounds, such as tin dioctylate, dibutyltin dilaurate, and dibutyltin malete, and Para 
toluenesulfonic acid, may be used. 

[005 1]0 Various kinds of additive agents regularly used by aqueous composition of other 
ingredient this inventions at a use of a paint, a coating agent, a binder for fiber nonwoven fabrics, 
etc., For example, bulking agents, such as clay, talc, calcium carbonate, a titanium white, and 
colloidal silica, Various surface-active agents used for paints, a color, a membrane formation 
auxiliary agent, a plasticizer, humidity, distribution, defoaming, etc., A spray for preventing static 
electricity, a thickener, a thixotropy grant agent, an antifreeze, various cross linking agents, an 
antifogger, lubricant, metal powder, an antioxidant, ultraviolet inhibitor, an antimicrobial agent, an 
antifungal agent, a tackifier, a rust-proofer, etc. can be added in proper quantity if needed. 
[0052]O A constituent of use this invention is preferred as covering material or a binder, and 



glass, a slate, metal, wood, a plastic, etc. are mentioned as an applicable substrate. If a use of 
covering material is shown still more concretely, engineering works and an architectural coating, 
a paint for acid-proof rain, an antifouling property paint, a paint for scribble prevention, a 
lubrication coating agent, a release agent, a water-repellent for inorganic building materials, a 
moisture-proof coating agent of an electric electronic component, a back coat agent of magnetic 
tape, etc. will be mentioned. As uses other than this, a sealing agent, a textiles processing agent, 
a binder for fiber nonwoven fabrics, a binder for ink, a binder, etc. are mentioned. 
[0053] 

[Example] Hereafter, an example and a comparative example are given and this invention is 
explained still more concretely. A "part" means a weight section and that as used in each 
example means weight %"%/' "Aqualon HS10" of the surface-active agent used in the example In 
the compound by which the [Dai-Ichi Kogyo Seiyaku Co., Ltd. make] was expressed with the 
above-mentioned formula (6), n is a compound of 10. 

[0054]O The example 1 (manufacture of the aqueous dispersion of an acrylic silicon copolymer) 
of manufacture 

A monomer, an emulsifier, a polymerization initiator, a buffer for pH, and water were mixed with 
the loadings shown in Table 1, emulsification dispersion processing was performed by the 
homomixer, and pre EMASHON (monomer emulsion) was prepared. The particle diameter of the 
monomeric mixture was about 0.2 micrometer. 
[0055] 
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[0056]After teaching 70 copies of deionized water to the flask provided with the agitator, the 
thermometer, and the condensator as an aquosity medium and carrying out temperature up of 
the solution temperature to 85 **, the above-mentioned pre emulsion was dropped over 3 hours 
under stirring. Temperature up of the liquid within after the end of dropping was carried out to 90 
**, and also it held for 1 hour, and the polymerization was completed. Fluid separation and 
blocking did not take place during the polymerization, but the polymerization was performed 
stably. The mean particle diameter of the acquired pitch powder object was 0.18 micrometer, pH 
was 8.4, and solid content was 44%. The ethanol content in emulsion liquid was 0.01% r and the 
hydrolysis rate was 2% or less. 

[0057]O The example 2 (manufacture of a water-soluble silicone copolymer) of manufacture 
They are 20 copies of gamma-methacryloxypropyl triethoxysilane, ten copies of acrylic acid, and 
a commercial silicone macro monomer to the glass flask which has an agitator, a reflux 
condenser, a temperature system, and a nitrogen entrapment pipe. [The macro monomer, the 
number average molecular weight 20,000 whose segment it has a methacryloyl group as Toagosei 
AK-32 and an end group, and is dimethylsiloxane] 20 copies, polyethylene glycol 
monomethacrylate [Shin-Nakamura Chemical Co., Ltd. make NK ester M-90G] Ten copies, 20 
copies of cyclohexyl methacrylate, 20 copies of n-butyl acrylate, 1.0 copy of mercaptopropionic 
acid, and 130 copies of isopropanols were taught, and temperature up was carried out to 75 **. 



To the above-mentioned flask, it is 2,2 -azobis (2-methylbutyronitrile). [ABN-E made from 
Member Industry of a Japanese Hydra] The solution which dissolved 1.5 copies in 20 copies of 
isopropanols was supplied over 3 hours, and it held at 75 ** for 30 minutes after the end of 
dropping. 0.5 copy of ABN-E was added further after that, and reaction mixture was maintained 
to flowing-back temperature. It was made to flow back for 4 hours, and the polymerization was 
completed. The number average molecular weight of the obtained copolymer before 
neutralization was 7,200, and weight average molecular weight was 35,000. The mixed liquor of 
7.0 copies of ammonia solutions and 350 copies of distilled water was put into the above- 
mentioned copolymer solution before neutralization 25%, and it mixed, and the inside of a flask 
was decompressed, about 200 copies of mixtures of ISOPUPA Norian and water were distilled 
off, and the translucent homogeneous solution of the silicone copolymer was obtained. PH of the 
solution was 6.7 and solid content was 25%. 

[0058]O The solution of the aqueous dispersion of the acrylic silicon copolymer manufactured in 
Examples 1-2 and the example 1 of comparative example manufacture and the silicone 
copolymer manufactured in the example 2 of manufacture and tripropylene glycol n-butyl ether 
(henceforth [ TPNB ]) were mixed at a rate shown in Table 2 F and the aqueous composition was 
manufactured. The coat of about 10 microns of thickness was created for the obtained 
constituent on the alodine processing aluminum plate using the bar coating machine. The 
following evaluations were performed about the cured film produced by heating a coated plate at 
130 ** for 20 minutes, and cooling radiationally. Those results are shown in Table 2. 
[0059]- Pencil hardness : JIS K5400 It measured according to 8.4.2 paragraph. 

- Adhesion : the cured film was cut into eye (eye 10x10=100), and it exfoliated with the 
Scotch tape and evaluated. The number of division in which the coat remained was displayed 
into front. 

- Flexibility : JIS K5400 According to 8.1 paragraph, it evaluated using the thing with a diameter 
of 1 0 mm of an axis. 

- Boiling water resistance : the following three-stage estimated the coated plate after 1-hour 
immersion to boiling water, judging from the gloss change of a cured film. 

O :-change-less ** : it is a white blush mark slightly. - pair water contact angle of which 
x:milkiness is done: The angle of contact of a cured film and water was measured with the 
goniometer. 

- Magic-proof stain resistance : it wrote to the painted surface with the magic marker of three 
colors, and immediately after and 24 hours afterward, it wiped off with tissue paper and the 
following three-stage estimated from the remaining condition of the color. 

O : — marks do not remain at ail — marks **: remain slightly x: — marks almost remain [0060] 
[Table 2] 
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* The number of a presentation means a part. 
[0061] 

[Effect of the Invention]The aqueous composition of this invention excels [ coat ] in a water 
resisting property, water repellence, resistance to contamination, flexibility, and the adhesion 
over a substrate. 

Especially, when the (A) ingredient is the aqueous dispersion of an acrylic (meta) silicon 
copolymer, it excels also in the hardness of a coat further. 

Therefore, the constituent of this invention can be applied to broad uses, such as a paint, a 
coating agent, and a binder for fiber nonwoven fabrics, and industrial value is large. 



[Translation done.] 
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iMsa»w»6nr, «?3 o si^now 

[0 04 2 ] *^MC7>> y 

jk x#y — ju fc ^vyn/v-^MV^^-^ 

^;V^V^^^*b>^cD^h>, Kffix^Jk It® ^ 

£>tpr, 0 O'CJHTorit'^-Jk ^hVRtfift 

»x*^jb#sjff*i,< , *f*fa6ctix£,/~;k -fy^ 

[0043] Baa^-ttfijaio^rffiKseiLtfct < h 
fig40-l 5 o o crSJS§-ti:S^i£^^S^r^^ D 

h7*nt^ >K«oa«»»iflRj«aftB«em l, x h ^ . 

[0 044] **W*«^©«W*3«W:. 1 , 0 
0 0-5 0, 0 0 0*SJf^b<, 2, 00 0-30, 0 

1,000 *it ttWloW^tt 3WS*»r & *) % 

5 0, 0 0 Oft«^4t»^ft36iill*K*<&<5fl 
-^>a>^n^ h^v^ ^ - KJ:S^y^^u»yi5> 

[0045] *wfcmi>&mxmmit> r>*xr 

^yy^y-;ur^>, ^^^^r?>, i>x^;u 
r^>, hyx^ji/T5>, byx^y— ;V7^>, ^ 
x^;i^x ^ y ~;by 5 >R^t>y ^;^x ^ > -;ur 5 > 
f©tir ^ >ft^, *tf«c*Blffcy ^^a, *»{fc 
± h y ^7 a»V*BI«# y VAQKDTfr* y ^M?KMft 

^tpo^;UsK+^ji/SSicJtL/^:2 0- 1 0 0^v% 

WJL<, 4 0-8 0^:;t/%^Jg&C*ffS 0l^ o 20* 

^owwett**»sfc», **aao p h * e - 8 

[0 04 6] Mtemjrptmftt btlt WldS^tC ± 
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CiKi^t, VffitJ;m&ft\&&. 5 ~ 4 0 11%C9I^ 
[0047] ®7f<tt*|j£f» 10 

(*. s^ti'ya-->2W^(*©^&fM£2eiS£i, 
x, m&fc&i 0-9 9fiaair, i/>j3- 

*i3 0-ia«aUT?*4Ci*i*f*L,<. J:W*L< 
8 0-98 t"j3- >±t*^f* 

**2 0-2Iiait*^ *£&GQfiJ-£# 7 0SS3I5* 
*MBKflE^««tt*i«-rr t) . 

ffcfr9 9S«BB*j6M.5£. iW*e^©i"Ja->J» 20 

^#«:iBHr*1#tt*J#B«o>|<a4tB^3Ci*ft4. X, 

[ o o 4 8 1 *&®(Dmmm<DMmm£ t it», 
cti^otft-fe. fi^ft©7fctt«-IS:l*i^U3"> 

*a^f*©7j<s^tt±7Kf4^»f*^^j!)a i/-c&i^*L'> 

^Kfe^SKt, ««BW*waiaL/rpH*mrr*ci 
[0 049 ] *^<Da^*-F»*#«aferu. msx 

■c* £ (a) j£^x£tt®u« ■ £tttb £S&c . 40 
(A) *5 (p<5f) 7 if yjv^y3>2ts^flre*&*£- 

y — ;U£cd S £ jfB-a-JSfEtc J: t)$HW • mitt?,, c 

( a ) sfew ( j* z ) r * y juf y a >^K^f*r-*. & 
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[0 0 5 0] (A) SS^J&S Ti"J;^S"J 
[0 05 1 ] ®*CDffe©fife} 

^ftwo^ffiHfiBBitcB. mm. zi-?4^>mBizm 

MM. «iBf 1/-, KSt*;Ui"5A > 

* -7 -r h p -y $01,^ y ^©^sk mm. m 
m, msmm. ~*mm, mm ■ ■ mmmtcmmti 

-mmm, mimitsi &mmmt mmm. mi. 
[0052] ®m& 

wens. cnJjw-coffijatbrB, ^-y^^a. 

iStMM, itfeK • =RSS^ffl7W >^-, ^ >+ffl7^ 
[0 0 5 3] 

*gB*«B*u, r%j [jfii%*tiftt^„ x, Sl*6^i 
■cffiffl3*ifci?afSttIi|© rr^ra>H s l o j [^ 
-x^^ (ft) 90 ±ia^ (6) r-«snfdt^ 

[0 05 4] OMjt«i 1 (7 ?V )VZs 'J a 
7Ktt^Kft®tS!ffi) 

lit #«**«^ft©|4att. 0. 2(im?S, 

[0 05 5] 
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tifc. »6ftfc*JB»»»©^«[afrao , 1 8 Mm 
pH»8. 4-C*0, 4%*C*ofc 0 ^ 

[0 05 7] OWSW2 <*«tt^ 'J n^>^m^frcD 
MS) 

;3->-^u^v- Cme^JS («) SSAK-3 2, 

2 0, 0 0 0) 2 0 SB. #y:n^U>2fy:a-j|/*-/jrf 
**yi/-h [Sr*Wt^Il (»> »NK^^Jl/M 
-9 0GJ loan, s^n^4^;W y h 2 0 
SB, n-^^I/T^ y h 2 yjU^^h^Uf 
*>Btl. OflQSUf-T V^V 3 0fB*ttii 
7 5°CiC#ai/c g ±id^5X^iC, 2, 2 r -r 
(2 *)\s?*vx~ V UJU) CB*bK7» 
X* <*t) SfABN-E] 1. bt&&Jv7&rts-~Jl> 

f£3 0»ffl7 5 -CtCfi^FU/t. ^©f^JgtCABN-E 
0, 5lB*iiflPbrSj^*iB«MCC^Uft:. 4H# 

^3 5, oootfto/c. xib<d*? tm&m&mm, 
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[0 05 8 ] QIS»W 1 ^2RtWtOTI 

iJit^J i mu/cr y y a >ftfi^f£<D7j<tt# 
tut, »mm 2 r«js i/fci/ y =i - 

(JWTTPNB±^5) 4, 3l2fc^r*!h%riE^U 

tt*tfo/t D -5-ti^<O*S**^2 0c^T o 
[0 0 5 9] • : J I S K5400 8. 

4. 2^CC^»JSb/c 0 

• : wimm* ctx/im (10x10 = 100 

JIS K5400 8. lStCSHD. >£M 
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